The purpose of this study investigation of the effect of sport training and education on Q angle in young males and females. The Quadriceps Q angles of 240 female and 600 male subject were measured in both supine and standing positions by goniometer. It was used t-tests for statistical analyses. In this study, the average age was found to be 19.16 for women and 21.120 for men. The vast majority of participants are in the 17-22 age range. In this study, was found the mean Q angle of female and male subjects at supine position 15.71 0 and 13.02 0 . On the other hand Q angle of female and male subjects at standing position were 17.05 0 and 14.04 0 respectively. The difference between mean Q angle of female and male subject was statistically significant (p<0.001). Between undergraduate study group and non-undergraduate group wasn't differences Standing Q angle and Supine Q angle statistically significant (p>0.05). Finally, the mean dominant knee Q angle of young females and males seemed to be in normal range. The high value of the knee Q angle of the dominant leg should be considered to be greater than 17 for males and 20 for females. The effect of physical activity on Q-angle should be investigated more extensively. It is thought that sport education has a decreasing effect on Q angle.
Introduction
The Q angle is the angle subtended by the intersection of a line drawn from the anterior superior iliac spine to the Centre of the patella and another line connecting the Centre of the patella to the Centre of the tibia tuberosity (Grelsamer et al., 2005) . Genus is largest joint of the body, so protecting of it from trauma is difficult. For this reason sport physicians and experts on biomechanics pay attention to this subject. The Q angle is the acute angle formed by lines drawn from anterior superior iliac spine to the center of patella, and from to center of the patella to the tibal tuberosity (Woodland and Francis, 1992) . The Q angle has been used for the diagnosis of many diseases, for the comparison of normal and injured knees, and for the evaluation of improvements after therapies. This angle highlights knee joint mechanism, settlement of dentures, and identification of relationships among structural factors and sport injuries (Kishali et al., 2004) . In addition to causing knee injuries, Q angle is also reported to be affected by a great number physical factors and postural defects (Eliöz et al., 2015; Yılmaz et al., 2017) .
Women have greater Q angles than men. The reason for higher Q angles in women is their pelvic base. Normal Q angle is 13 degrees for males and 18 degrees for females (Heggannavar et al., 2016) . While there is no definitive diagnosis for the norm values of Q angle, on-normal values for this angle are thought to be 15 degrees and higher for men and 20 degrees and more for women. It is thought that when the Q angle exceeds the limit of 15-20 degrees, this causes disorders in the extensor mechanism of the knee and causes patellofemoral pain with the tendency of patella to slide to the lateral (İmamoğlu et al., 1995; Kishali et al., 2004) . Deformities in the legs; brackets leg, X leg, asymmetric leg, increased Q angle can be counted. These can indirectly disrupt the aesthetic appearance. This is especially important for women. Although people who perform regular sports may have a more uniform body posture and appearance than sedentary people (Yamak et al., 2018) , increased Q angle may have a negative effect. There is a wide variety of parameters on the body image. The self-confidence and inner peace reduction if the legs are Q and X or the Q angle is increased. In addition to correcting this angular disorder, other ways can be used. It has been stated that even the colors of garments create perceptual differences due to their effects on individuals (Yamaner and İmamoğlu, 2018) . For example, clothes can close the shape of the legs. For example, white color means pure being, peacefulness and good character. It represents calm, relaxed and inner peace (Imamoglu, 2010; Imamoglu 2011; Imamoglu and Demirtas, 2017) .
Women have consistently been found to have larger Q angles than men and are more often affected by patellofemoral problems. This is possibly due to an increased pelvic width, shorter femur length, or femoral neck ante version. Some investigators have found that Q angles greater than 15" for men and 20" for women are more commonly associated with pathological conditions of the Patellofemoral joint. The role of Q angle in assessing lower-extremity injuries in sports has been documented (Emami et al., 2007; Fatahi et al., 2017) . In the young subjects who entered the sports section exams, Q angle values were wondered. Their physical activity levels are different. Some are active athletes while others are less physically active.
The purpose of this study investigation of the effect of sport training and education on Q angle in young males and females.
Method
Measurements were made prior to entrance exam for special ability for physical education and sports department. Subjects were selected randomly and voluntarily for the measurement. Measurements were taken on two groups. One group special talent pre-exam candidate were 130 female and 370 male. The second group consists of 110 female and 230 male undergraduates with 1 year of sports education. The Q angles of 240 female and 600 male subjects whose average age is 20.15 were measured in both supine and standing positions by goniometer. The dominant leg Q-angles of the subjects were measured. Candidates who have taken the special ability test have been tested for branch, running and physical fitness. The participants had no history of lower limp injury or dysfunction. Knee Q angles of subject were measured when the knee and hip were in full extension, first in the supine and then in the standing positions. Before measurements, the borders of patella, the tibias tuberosity and the anterior superior iliac spine were located by careful palpation. A specially modified goniometer which had a longer arm 60 cm and a shorter arm 10 cm was used. The fulcrum of the goniometer was placed on the center of patella; the longer arm was directed to the anterior superior iliac spine and the shorter arm tibias tuberosity. The angle formed at the intersection of the two lines was measured as the Q-angle in degree (Losina et al., 2013) . It was t-tests for statistical analyses. The participations were instructed to keep Quadriceps muscles and relaxed as possible. The level of significance was set at p<0.001 and p<0.005.
Results
Distribution of subjects according to age groups and gender are shown in Table 1 . Subject's Q angle frequency distribution in the supine position are shown in Table 2 . Subject's Q angle frequency distribution in the standing position are shown in Table 3 . In Table 4 , are shown evaluation of Q angle according to position and gender. In Table 5 , shown Q angle non-normal high values. 
Discussion
In this study, the average age was found to be 19.16 for women and 21.120 for men. The vast majority of participants are in the 17-22 age range (Table 1) . In this study, in the supine position Q angle, the majority of the women were in the range of 12-20 degrees, while the males were in the range of 9-17 degrees (Table 2 ). In the standing position Q angle, the majority of the women were in the range of 12-23 degrees while the males were found in the range of 9-20 (Table 3) . The Q angles of the subjects participating in the test have a wide distribution. When literature was reviewed, it was reported that the changes in Q angles differed based on the rate and intensity of physical activity and athletes who with more intense training programs showed lower results and it was stated that the results were associated with biomechanical factors such as femur length and pelvic length (Yılmaz et al.,2017) . In one research project carried out in Turkey it was shown that the upper limit of Q angle is 18 0 for men and 22 0 for women (Kuru and Pekşen, 1993) . It may be effective if the subjects in the study were more active than the subjects in the Kuru and Pekşen (1993) study.
Literature contains a variety of normal values ranging from 8 0 to 17 0, with women consistently having higher Q angles than men. Some reaches have established normal men Q angles of 15 0 and some have established them at 13.5 0 (Kishali et al., 2004) . Esmaeili et al., (2015) in a study Q angle greater than 15 degree were defined as high Q angle and Q angle 15 degree or less were defined as low Q angle based on the finding. Normal mean values for the Q-angle are 13.5˚ in healthy subjects between 18 and 35 years of age. Comparatively, women have a larger mean Q-angle of 15.8˚ than men (11.2˚), (Horton and Hall, 1989) . Kopuz et al., (1995) in a study, was concluded that sports might be effective on the external pelvic measurements. In addition to sex, tibia, and femur length, pelvis width, dominant foot and shape of the feet may affect the Q angle (Kishali et al., 2004) . Kishali et al, (2004) Sobjerg et al. (1987) in a study, have found the Q angle as 12.7 0 in the supine position in males and 14.5 0 in females. İmamoğlu et al., (1995) in a study, was found the mean Q angle of female students and male students at supine position 15.9 0 and 12.93 0 . On the other hand Q angle of female and male students at standing position were 16.92 0 and 13.91 0 respectively. In this study, was found the mean Q angle of female and male subjects at Supine position 15.71 0 and 13.02 0 . On the other hand Q angle of female and male subjects at standing position were 17.05 0 and 14.04 0 respectively. The difference between mean Q angle of female and male subject was statistically significant (p<0.001). İmamoğlu et al., (1995) found that the value of the abnormal Q angle is 17 0 in males and 20 0 in females. In the present study abnormal Q angles, at a ratio of approximately 17 0 and 20 0 , is observed that there are approximately four quadrants. The results of the two studies are comparable. This situation can be caused by similar characteristics of participants who participate in the test and those who do sports. The literature clearly illustrates that women, on average, have larger Q angles than men do (Livingston and Mandigo, 1999) . Teixeira at al., (2008) showed a bigger average of Q angle in female when compared to male subjects. Lower Q angles are associated with taller subjects, and because men are generally taller than women, they tend to have slightly lower Q angles. Although women have a wider pelvis in the traditional sense, the anterior superior iliac spine in women is no more lateralized than in men (Grelsamer et al., 2005) . In this study, were found quadriceps Q angles for male smaller than women's. Woodlands and Francis (1992) reported that the mean difference in Q angle for men in the supine as opposed to the standing position was 0.9° while the mean difference in Q angle for women in the supine as opposed to the standing position was 1.2°. On average, this angle is three degrees greater in women than in men (17 degrees average for women compared with 14 degrees for men). It is thought that this increased angle places more stress on the knee joint, as well as leading to increased foot pronation in women (Quinn, 2018) . In this study, found difference in Q angle for females in the supine as opposed to the standing position was 1.2°. It found while the mean difference in Q angle for Males in the supine as opposed to the standing position was 1.34°. Between undergraduate study group and non-undergraduate group wasn't differences Standing Q angle and Supine Q angle statistically significant (p>0.05). The Q angle values of sports studying areas are lower than the other group, meaningless. Among the reading students, those who practice extreme training may be effective in the absence of this difference. It is thought that sport education has a decreasing effect on Q angle.
Activity level of the participants, their branches, race, and factors affecting muscular strength or tendon and joint stability were among the confounding factors that should be evaluated in future studies along with other effective factors in ankle, knee and pelvis regions (Moghadam et al., 2017) . When the Q angle exceeds 15-20° it is thought to contribute to knee extensor dysfunction and patellofemoral pain by increasing the tendency for lateral patellar malposition and, hence, altered patellofemoral stress distribution (Huberti and Hayes, 1994) . In this study, when are accepted abnormal Q-angle above 20 degrees for female, this ratio is 17.55% in the spine position and 23.38% in the standing position. When Q angles of 17 degrees are considered abnormal on males, this ratio is 20.17% in the spine position and 25.79% in the standing position (Table 6 ). Q angle can be assumed to be 20 degrees for young females and 17 degrees for young males. In conclusion, the mean dominant knee Q angle of young females and males seemed to be in normal range. The high value of the knee Q angle of the dominant leg should be considered to be greater than 17 for males and 20 for females. The effect of physical activity on Q-angle should be investigated more extensively. It is thought that sport education has a decreasing effect on Q angle. 
